Introduction
Within recent decades the avocado, Persea americana Miller,I has become an important crop plant in California, :Florida, and other subtropical regions. Consequently, much interest has developed concerning the plant and its fruit. Some preliminary studies have been made on several phases of the anatomy of the whole plant (4) and of the fruit (3), but relatively little information on floral development exists. The present study deals with floral development, sporogenesis, and certain phases of early embryo development in the avocado.
In an early study of microsporogenesis I The nomenclature is that suggested by POPE-
N0E (6).
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in P. gratissitna Gaertn. the haploid chromosome number was determined to be I2 (I). Cytological irregularities were also observed such as gigantic microspores which contained two or more nuclei and gave rise to polyploid pollen grains. The occurrence of ovules borne externally on the ovaries has been noted in Rome (2) and in California (9). Anatomical evidence (7) indicates that the six-parted perianth of the flower arises in two whorls and consists of a three-parted calyx and a three-parted corolla. In Florida (8) differentiation of the inflorescence continues over a period of months, but the earliest primordia of individual flowers are first identifiable in January only a few weeks before full bloom.
in P. gratissitna Gaertn. the haploid chromosome number was determined to be I2 (I). Cytological irregularities were also observed such as gigantic microspores which contained two or more nuclei and gave rise to polyploid pollen grains. The occurrence of ovules borne externally on the ovaries has been noted in Rome (2) and in California (9). Anatomical evidence (7) indicates that the six-parted perianth of the flower arises in two whorls and consists of a three-parted calyx and a three-parted corolla. In Cytological irregularities in the embryo sac were observed rather frequently. The most common abnormalities noted consisted of cross walls, irregularity in shape, doubleness, and an increased number of nuclei.
Cross walls were found in several embryo sacs. These walls were about the thickness of the walls of the surrounding 3G-I ). In the two-nucleate condition the nuclei are often elongated and flattened along the surface of contact and often show two or three nucleoli. After the second division, the four nuclei present in the cell are smaller, more nearly spherical in shape, and possess only one nucleolus each. In prepared materials sometimes the four nuclei are tightly pressed together and thus are distorted from their spherical shape ( fig. 31 ). As this nutritive layer is absorbed during the development of the microspores, the cytoplasm is reduced in amount, the nuclei undergo degeneration, and the cell walls collapse and shrink ( fig. 3J, K) . There are no remains of the tapetal layer in the mature pollen chamber.
Shortly after the formation of the tapetum, the spore mother cells undergo meiotic division resulting in the subsequent formation of tetrads (fig. 3F, L-N) . The chromosomes have not been well observed during meiotic divisions. They are small, about I.5 H in length, and tend to clump together when ordinary techniques are used. ln a few of the better preparations the haploid complement was determined to be twelve.
The microspores remain united in tetrads for only a short time. When they become separated, they assume a spherical shape and have a thin limiting membrane and a large nucleus with one large, spherical nucleolus. The spore wall thickens, and the exine appears ( fig. 30,  P) . The pollen grains may be shed in this stage. In most cases, however, the nucleus divides before the pollen is shed. The division results in a large nucleus, retaining a central position, and a smaller nucleus which lies near the periphery of the grain (fig. 3Q, R) . Each nucleus, surrounded by cytoplasm, becomes incased in a thin membrane. Thus in preparations which are slightly plasmolyzed two distinct cells can be identified in the male gametophyte at this stage ( fig. 3R) The heavy intine of uniform thickness lies next to the cytoplasm and is covered by a thin exine with short, uniformly distributed conical spines (fig. 3S) . The exine and intine are easily ruptured when subjected to pressure (fig. 3T) .
The mature Fuerte pollen grain measures 27-30 p in diameter. The intine and exine are 2 p and less than I p thick, respectively. When placed in water or TKI solution, marked swelling of the grain occurs. As there are no germinal furrows or conspicuous germ pores in the microspore wall, germination of the pollen tube may occur by the splitting of the wall at any point on its surface. The tube nucleus precedes the generative nucleus as they migrate into the elongating pollen tube ( fig. 3U-W) . Shortly after the beginning of germination, the membrane separating the generative and tube nuclei seems to disappear so that the nuclei at least in the early part of their migration down the germ tube are enveloped by a common cytoplasm (fig. 3lZ, V) The extremely large size of the endosperm nuclei makes them excellent objects for the study of nuclear morphology; they also may be of value in experiments in nuclear physiology.
EMBRYO DEVELOPMENT. Development from the zygote ( fig. sA) 2. The ovule is anatropous and has two integuments. Megasporogenesis is initiated with the formation of a hypodermal archesporial cell which is distinguishable shortly after the integuments are evident. By successive divisions a linear row of four megaspores is formed, the chalazal cell functioning as the embryo sac. A normal type of development then follows which results in an eight-nucleate megagametophyte. The mature embryo sac is elongate and bulbous at the micropylar end. Cyto-
